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Whizzard® 1600s. The newest addition
to Megatek’s family of graphics products.

High resolution, interactive graphics and alpha-
numeric desktop terminals that give designers
and engineers everything they need — right at
their fingertips.

Whizzard 1650 color and 1645 monochrome
terminals are ergonomically-designed with
a 19" tilt and swivel monitor and detachable
keyboard. Both models provide powerful local
graphics functionality including translation,
scale, rotate, clip, complex polygon fill, pick
and peripheral event queuing.

In addition, the 1600s feature VT-100/52
compatibility so you can perform a complete
range of alpha terminal functions. Software
development and debugging and document
generation to name just a few. Two terminals
in one.

Whizzard 1600s let you easily handle diffi-
cult electronic or mechanical CAD applica-
tions through a wide variety of available third
party software. And, thanks to our WAND™
software, 1600s are compatible with every other
Whizzard, right up to the top of our line. If
that’s not enough, you can even use our device
independent and intelligent TEMPLATE® soft-
ware as well. Total flexibility.

That’s our 1600 desktop series. Conve-
nience, functionality, powerful performance,
reliability and greatly increased productivity.

The latest in Megateknology. Everything . _ g
else is state of the past. Making History out of

State-of-the-Art.

s
BEE MEGATEK

I h ' s M CORPORATION
UNITED TELECOM COMPUTER GROUP

World Headquarters + 9605 Scranton Road + San Diego, California 92121 + 619/455-5590 « TWX: 910-337-1270
European Headquarters « 34, avenue du Tribunal-Fédéral « CH-1005 Lausanne Sm(nxlmd Te]t])hunr 41/21/20 70 55 - Telex: 25 037 mega ch
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Model 6455 Cartridge Tape System

Loaded with Features —
Loaded with Benefits.

Kennedy products have always provided innovative new
features. And these features have always provided added
benefits and convenience for the user. For instance, our
Model 6455 offers these features and benefits:
Feature: Start/Stop Operation
Benefit: Drive can emulate a 2" tape drive by providing
the ability to perform selective file back-ups,
file-restructuring, journaling and software
updates.
The drive is effectively a V2" Tape Drive in a
smaller package.

Feature: Hard Read Error Spec. of 1 in 10" bits.

Benefit:  Best data reliability of any tape cartridge drive.
Gives the user confidence in the integrity of the
back-up medium.

Feature: On-board Diagnostics

Benefit:  Drive can be tested off-line with no test
equipment required. Use of S.A. also lowers the
MTTR.

Feature:

Benefit:

Feature:
Benefit:
Feature:
Benefit:

Cartridge Jam Protection

Protects the cartridge from damage if cartridge
jams. This is accomplished by sensing a current
surge and then disabling the motor, thus
insuring that the cartridge will not be damaged.
High Density Recording

Storage capacity of 23 MB on a single cartridge.
Optional industry standard 2" tape interface.
Operates with existing tape couplers and software.
The drive operates as though it were a 2"

tape drive without having to modify existing
hardware or software.

By now you can see what we’re driving at. Model 6455
is full of unique features and benefits for you. For the
complete story, write or call us today.

KENNEDY

An Allegheny International Company
1600 Shamrock Ave., Monrovia, CA. 91016
(213) 357-8831 TELEX 472-0116 KENNEDY
TWX 910-585-3249

CIRCLE 2
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Now, get letter quality printing plus graphics
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The Tally MT 1800 is the all
purpose printing machine for
offices that want word processing,
business graphics, effective forms
handling and whisper quiet 52
dbA operation. The printer that
delivers high speed report printing
at 200 cps bi-directionally and
outstanding letter quality text at
50 cps. And now you get two
resident letter quality fonts to let
you switch styles for typewriter
look-alike text.

For increased productivity, the
MT 1800 has the Quick Tear

option for immediate dispatch o‘f

the printed form. And for letter-
head mailings, use Micro Tear
continuous forms business
stationary with the Quick Tear
and benefit from the inherent
speed and reliability of tractor
feed operation.

For pre-cut forms, the MT
1800 has the Auto Front Feed
option that controls the entire
print and format function. Plus,
normal tractor operation can be
used to print a trailing ledger.

If the application calls for a

CIRCLE 3

~ “straight-up” paper path, the MT

1800 is offered with Bottom
Forms Load—ideal for label
printing. Interfaces are available
for all popular mini and
microcomputers.

Mannesmann Tally, 8301 South
180th Street, Kent, WA 98032. e
Phone (206) 251-5524.

MANNESMANN
TALLY

Computer printers manufactured in the
U.S. and Europe for worldwide markets.



UP FRONT

International technology exchange to parent 100M-byte tape drive

One of the first products to emerge from a cross-licensing and technology
exchange agreement in principle between Data Electronics and Tandberg
Data is expected to be a half-inch tape cartridge drive with a capacity of
over 100M bytes. Probably available by the first quarter of 1984, the drive
is based on Data Electronics prototypes but uses patented Tandberg Data
moving-head technology. As part of the agreement, 3M Co, which licenses
Data Electronics to manufacture tape cartridges, will receive royalty-free
use of the cartridge design. Although both Data Electronics and Tandberg
Data are founding members of the QIC standards committee, neither
company will comment on the possibility of formulating new standards.

Intelligent controller will gain momentum from system interface

A technology exchange agreement calling for joint development of ‘‘the
first controller that cost-effectively implements’’ the small computer system
interface (SCSI) on a 5% ” streaming cartridge tape drive has been
completed by NCR and Archive Corp. SCSI, an intelligent bus used in
Winchester disk drives and other peripherals, is being reviewed by the
American National Standards Institute as a possible official standard. The
controller will permit a system integrator to expand a system or link
peripherals to the system with only minor software modifications. A single
host adapter will support various peripherals. The controller will only be
available with the Archive Scorpion 5% ” tape drive, which will be supplied
to NCR for its business computer system.

Lee Data acquires Wordtronix

Terminal system designer and manufacturer Lee Data Corp has reached an
agreement in principle with Wordtronix, whereby Lee Data will acquire the
advanced word processing system manufacturer. A version of the
Wordtronix word processor is expected to be integrated into the existing
Lee Data terminal system product line as part of the company’s expansion
into areas of the data processing industry. Recently, Wordtronix
formulated an agreement with Remington Rand to acquire its trademark
for office products. Wordtronix will market future products under that
trademark.

Stolen memory devices appear

Certain memory devices stolen from raw stock at one of Motorola’s
Semiconductor Product Sector assembly plants are showing up in the
marketplace, according to the company. These memory devices include a
quantity of 64K dynamic random access memories (DRAMs) and a smaller
number of 16K DRAMs. The parts are packaged in plastic, only partially
tested, and not marked with the company’s name. Motorola believes its
logo, and possibly those of competitors, are being used on the stolen parts.
Although the company is making every effort to recover the parts, and
some of the people implicated in the theft have been apprehended, the
company is alerting its worldwide customers to buy only from authorized
distributors or the company’s salespeople. Because the stolen devices are
not fully tested and some may even be rejects, the company cannot verify
that they will meet performance and reliability standards.
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UP FRONT

Pretriggers

Software has been traded for hardware in Megatest’s MegaOne VLSI test system. A
complete set of testing electronics is dedicated to every pin of the device
under test. Reportedly, this tester-per-pin architecture alleviates many of
the problems inherent in shared-resource testers.

A commercial program that performs mathematical manipulation in symbolic form
was exhibited by Inference Corp at the National Conference for Artificial
Intelligence. According to the company, it is the first marketable product
that is a direct application of artificial intelligence to a real-world
problem.

Network hardware and software can connect unlike systems via Ethernet with
Interlan’s NTS10 terminal server. This allows information sharing among
personal computers and the mainframe data base, and also resolves
long-standing distributed environment problems.

A graphics processor for low cost, high performance CAD/CAM systems was introduced
by Telesis Systems at NCGA ’83. A dual-ported memory architecture
enables picture storage with a 2000- x 1000-pixel resolution claimed to be
4 to 16 times greater than for current low end systems.

A high performance, virtual disk multi-user microprocessor development system, the
Emunet-2 provides the full power of a VAX 32-bit minicomputer to each
project team member. Emulogic’s system can support up to 60
hardware/software workstations at up to 5000’ from the host, and at
1M-baud data transfers.

Op amp architecture that provides oscillation-free operation over the full range of gain
settings is promised for Comlinear’s CLC200 series. A dc-100-MHz, —3 dB
bandwidth remains virtually unchanged over inverting and noninverting
gain settings of 1 to 50.

The latest in a series of EXORset systems, Motorola Semiconductor Products’ model
110 is an 8-bit development system and OEM desktop controller based on
the MC6809. It can be used as either a complete system integration and
development tool or configured for OEM applications.

Piggybacking operating systems—Iletting one run as a subtask of another—is said to
solve the common microcomputer problem of file incompatibility. Datalex
has piggybacked the UCSD p-System on IBM’s PC-DOS.

A Unix-based 32-bit superminicomputer, the Pyramid 90x has a system architecture
with elements derived from the Reduced Instruction Set Computer (RISC)
machines produced at the University of California, Berkeley. A 125-ns
CPU, 32-bit internal bus, and intelligent peripheral handlers provide an
efficient environment for high level languages.

Plug-in communication adapters on a network controller simplify the support of
different networking schemes. With Able Computer’s system, the
electrical interface to support Ethernet can be easily changed for token
passing, X.25 packet switching, or IBM SNA-type communications.

Faster application program execution results from swapping speed-critical portions
directly into the control store of Lisp Machine’s Lambda computer. A
microcompiler simplifies microprogramming routines.

Computer Design (ISSN-0010-4566) is published monthly, with a thirteenth and fourteenth issue respectively in April and October by PennWell Publishing Com-
pany, Advanced Technology Group, 119 Russell Street, Littleton, MA 01460. P. C. Lauinger, Chairman; Philip C. Lauinger, Jr., President; Joseph A. Wolking,
Senior Vice President; H. Mason Fackert, Group Vice President. Second-class postage paid at Littleton, MA 01460 and additional mailing offices. COMPUTER
DESIGN is distributed without charge to U.S. and W. Europe-based engineers and engineering managers responsible for computer-based equipment and systems
design. Subscription rate for others is $50 in U.S.A. and $75 elsewhere. Single copy price is $5.00 in U.S.A. and $7.50 elsewhere. Microfilm copies of
COMPUTER DESIGN are available and may be purchased from University Microfilms, a Xerox Company, 300 North Zeeb Road, Ann Arbor, Michigan 48106.
POSTMASTER: CHANGE OF ADDRESS-FORM 3579 to be sent to COMPUTER DESIGN, Circulation Department, P.O. Box 593, Littleton, MA 01460

(USPS 127-340).
VBPA Y<ABP

® Computer Design is a registered trademark of Computer Design, a PennWell Publication, 119 Russell Street, Littleton, MA 01460. All rights reserved. No
materials may be reprinted without permission. Phone (617) 486-9501.
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Not just
more capacity;
more capability

Motorola’s 68000 is a winner,
and using this popular
microprocessor in a
VERSAbus/VERSAboard
configuration is a smart move.
Dataram’s new single-board 1.0 MB
DR-680 can make it even smarter.
Increased single-board memory
capacity means lower power, less
space, higher reliability, and lower

cost...and the DR-680 provides a lot more!

More speed: Ability to perform match
cycles reduces access/cycle times by

allowing immediate reading of data registers
when adjacent words/bytes are accessed.
Advanced error handling: The DR-680 provides
an on-board control and status register (CSR)
which allows program control of ECC functions
and contains the diagnostic information required

~ MOTOROLA
“UERSAbus

Y I.n mB
SN

Yoot
A et N

for error analysis. The CSR can be read or written
via the VERSAbus. Additionally, the DR-680
greatly increases reliability by performing

error “sniffing” and error “scrubbing” during

refresh operations.

Availability: Best of all, the 1.0 MB DR-680 is

standard one-year warranty.

available now. And it comes with Dataram’s D AT An AM

For more information, send in the adjacent

coupon or, for faster response, call Dataram DATARAM CORPORATION

today at (609) 799-0071.

Princeton Road,

VERSAbus and VERSAboard are registered trademarks of Motorola, Inc. Cranbu ry, NJ 08512
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28 Control & automation: Design tools rally around
““‘concept-to-chip’’ approach

System technology

40 Computers: Approaches differ for fault-tolerant systems
50 Integrated circuits: Silicon Glen aims at European market
63 Interface: Controller mixes different disk drives

66 Software: Ada compilers—validated and available at last

Page 48 74 Peripherals: Graphics systems—focus on function

System design

97 Peripherals: Terminals, listen up, speech recognition is a reality
by Thomas B. Schalk and Elizabeth L. Van Meir—
““‘Speaker-independent’’ speech recognition technology can simplify data
terminal operation for many users.

105 Data conversion: Designing for high performance data acquisition
by Aaron Boxer—This data acquisition engine combines bit-slice speed
with Multibus versatility and a nonthreatening instruction set that
resembles assembly language.

121 Computers: A supermini for supermaxi tasks
by Robert L. Hawk—Single-package machine executes 16M-byte tasks
using a dual-band 32K-byte cache memory and a writable control store.

133 Software: There is real timeliness in Unix
by Dan E. Ladermann and David J. Preston—Contrary to conventional
beliefs, Unix performs quite well in realtime process control settings.

Page 105

_’_’m 88 The Instrument Society of America’s annual conference next month in

Houston will track the latest improvements in test and measurement
technology. International product exhibition, technical courses, and
tutorials will flesh out the 4-day gathering.
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Vol 22, No 10
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Special report on

- terminal and printer technology

A 143

Terminals and printers are quickly
becoming smart subsystems in their own
right. No longer considered mere
peripherals, these two ubiquitous parts
of a computer-based system have more
functions incorporated in them. This
takes the burden of many tasks off the
computer itself. In addition, both
terminals and printers are exploiting
newer technology to run faster, more
quietly, and more efficiently. Thus,
printers are using ink-jet technology in
a variety of ways, along with nonimpact
techniques, to output hard copy in high
resolution color. Terminals, meanwhile,

:‘ﬁt i
| &

This month’s cover, depicting
terminal and printer technology,
was created by Mark Lindquist on
the Digital Effects Video Palette
111 and D-48 high resolution camera
system. The artist’s conception
was based on material supplied by
Advanced Micro Devices.

are shrinking due to LSI packaging,
making them more versatile.

System components
i i 219 Data scrolling joins hard copy in programmable display

220 High density distinguishes speedy EPROM

220 Logic analysis system features 64 channels for micro development

221 Microprocessor system supports up to four users

221 RAM modules combine high speed with low power

222 Specialized microcomputer system is at instrument controller core

222 High performance Pascal compiler operates under Unix-based 68000s

137 226 System elements 268 Test & measurement
‘.3 234 Data communications 268 Microprocessors/
] 242 Software microcomputers
) “§ 247 Computers 270 Power sources & protection
% 250 Integrated circuits 278  Data conversion
:3 260 Interconnection & packaging 280 Control & automation
2 262 Interface 280 Memory systems
Page 220 266 Development systems 288 Peripherals
Departments
3 Up front 297 Designer’s bookcase
11 Editorial 298 System showcase
16 Letters to the editor 301 Advertisers’ index
292 Calendar 307 Reader inquiry card
294 Literature 307 Change of address card

Editorial reviewer
for part of this issue:

E. Vargas-Ortega

Designers’ preference survey*

273 Key product buying plans
for ’84

*Appearing in Domestic issues only
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METHEUS
OEM GRAPHICS

STILL
A GENERATION
AHEAD




A

INTRODUCING Q500

DISPLAY C

Last year we brought you the Q400 Display
Controller, with 1024 x 768 resolution, 8-bit planes
and one million pixels/second vector drawing
speed. This innovation introduced state-of-the-art
color graphics performance from a single circuit
board, providing OEMs with the ultimate in
reliability, flexibility and price.

Today, Metheus has moved even further ahead of
the competition with the introduction of the {2500,
the first of a new generation of color graphic display
controllers.

New standards in resolution, refresh
and ergonomics. Still on a single board.

The Q500 Display Controller sets a new standard
in graphics display ergonomics, bringing you
brighter, crisper images and truly flicker-free
displays. It has the highest resolution available,

1280 x 1024 at 60Hz non-interlaced refresh, the rate
needed to drive the latest 100 MHz monitors.

0500’s bit-slice processor supports drawing speeds
ranging from 1.5 million to 120 million pixels per
second.

And, once again, Metheus’ advanced graphics

MpIHE

NTROLLER

technology is neatly packaged on a single board for
exceptional reliability and efficiency. On-board
signature analysis circuitry and extensive
self-testing capability ensure consistent, dependable
operation and fast diagnosis of any malfunction.

A Writeable Control Store (WCS) feature allows
OEMs to customize the controller’s instruction set
for a wide range of specialized customer
applications.

And Q500 is compatible with €400 software.

Let Metheus put you a generation ahead.

The Q500 is available as a controller alone or as an
integrated graphics subsystem incorporating a high
resolution monitor. And it is available for
immediate delivery in quantity.

If color graphics are a part of your product, you
owe it to yourself and your customers to talk to
Metheus today.

|
1

"
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f
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d
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Metheus Corporation, PO. Box 1049,
Hillsboro, OR 97123, (503) 640-8000
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THE NEW CHROMATICS CT4200
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WITH OUR 2YEAR GUARANTEE

$3995
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NOBODY ELSE DELIVERS SO MUCH RELIABILITY FOR SO LITTLE MONEY. {

* Best price/performance * High resolution e Detachable 64-key
color terminal on the market. 13" precision in-line CRT. keyboard. Optional
* 512 x 512 x 4 Bitmap image, » Optional 1024 x 1024 x 4 92-key keyboard shown.
512 x 384 viewable. with 1024 x 768 viewable. e Supported by many popular v
* No flicker 60 Hz refresh rate. » 2 year limited warranty on all graphics packages.
* 85 characters by 48 lines parts and factory service. ¢ Quantity discounts available.

alphanumeric display.

For full product information on the best price/performance color terminal in the business, contact:
Chromatics, Inc./2558 Mountain Industrial Blvd./Tucker, Ga. 30084/ Telephone: 404/493-7000/TWX: 810/766-8099.
Offices Worldwide

-
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" EDITORIAL

“«
* Almost every summer, Hollywood releases a gory shark movie
! presumably to scare vacationers off the beaches and into the

movie theaters. It turns out, however, that sharks aren’t nearly

as dangerous as Hollywood portrays them. Apparently, only

about 10 people throughout the world are killed by sharks each

year. In our view, the really scary aspect of shark movies and

newspaper stories is that marine biologists admit they often

exaggerate the shark threat to secure lucrative research funding
& and movie jobs for themselves.

In the computer field, universities and other special interest

groups pursue a similar strategy: scare people half to death and

then offer to save their lives for a fat fee. The latest example of a

great white shark in our industry is the Japanese national pro-

4 grams in information technology. One program is aimed at developing a computer a thousand
times faster than current supercomputers, and the other (the Fifth-Generation Computer Project)
is aimed at developing computers that embody artificial intelligence functions. All of a sudden,
nearly every major university and independent research laboratory is offering to help counter the
threat from this impending economic Pearl Harbor—provided, of course, the American taxpayer
picks up the tab.

) The latest example of academic scare tactics to cross our desk is a news release from
Massachusetts Institute of Technology. Though its headline doesn’t have the brevity of
‘“‘Jaws-3D,”’ it is obviously intended to be equally frightening. It reads: ‘“MIT Computer Expert
Predicts Havoc for U.S. Information Industry if Japan Realizes Even Fraction of its Goals.”’

After setting the stage by reminding us of Japan’s impact on the U.S. automotive industry,
Professor Michael L. Dertouzos of the MIT Laboratory for Computer Science proposes a
four-point plan ‘‘to ensure continued U.S. leadership in high speed computing and artificial
intelligence.”” Two components of the Dertouzos plan—asking for government handouts and for
a relaxation of the antitrust laws—are already being implemented. A government funded effort
led by the Defense Advanced Research Projects Agency is currently awaiting congressional
approval. In addition, the newly established Microelectronic and Computer Technology Research
Corporation involves 16 different corporations and therefore requires a benevolent antitrust
posture by government. In making these proposals, Dertouzos shows political acumen. Proposing
something already being done lends it credibility and reassures politicians that they are probably
on the right track.

: In his other two proposals, however, Dertouzos may have overplayed his hand. Essentially, he
proposes a handicap race in which academia and industry compete by different rules. He suggests
an ‘‘open policy’’ toward university exchanges with foreign researchers, but he also proposes
curtailment of proprietary information flow out of industry to foreign competitors. By trying to
rig the rules in this way, Dertouzos betrays a lack of confidence in university research. We would
think that, given equal funding, academic research holds two important advantages over
corporate research in areas such as artificial intelligence. First, universities can take a more basic
and long term approach because they are free from the pressure of showing a quick return on
investment. Second, universities can more easily pull together the multidisciplinary expertise
required for good research in such areas as speech recognition. After reading the MIT proposals,
however, we’re not so sure.

As we’ve said in earlier editorials, the Japanese research threat may not be as great as people
like Dertouzos would have us believe. Though the Japanese now dominate the world in mass
production, quality control, and, increasingly, in product development, they haven’t yet cornered
the market in Nobel Prizes. And, as Dertouzos himself claims, ‘‘Japanese plans for a high speed
computer were based on ideas copied from MIT.’” Though there is a real risk of the United States’
eventually losing computer industry leadership to Japan, we think that institutions like MIT
demand too high a price to counter this exaggerated threat. Or perhaps we just like to live
dangerously, because we don’t intend to consult a shark expert the next time we swim in the
ocean, either.

Michael Elphick
Editor in Chief
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Here's good news for designers who need
fast 16K static RAMs...at an affordable price.
INMOS has combined plastic packaging with its
proven track record in fast 16K static RAMs,
resulting in a new low-cost plastic family.
This new plastic family includes the fast
static RAMS you've grown accustomed to in
our ceramic package. Featuring access times
of 45 and 55ns, the IMS1400P-45 and
IMS1400P-55 16Kx1 static RAMs are lower in
price than their ceramic counterparts, without
sacrificing INMOS' high level of quality and
reliability. Also available are the 45ns

HIGH-SPEED 16K STATIC RAMS
Part Number Organization Speed (ns) Activzower (msvt\;)ndby
IMS1400P-45 16Kx1 45 660 110
IMS1400P-55 16Kx1 55 660 110
IMS1420P-45 4Kx4 45 605 165
IMS1420P-55 4Kx4 55 605 165

IMS1420P-45 and the 55ns IMS1420P-55 4Kx4,
for applications requiring a by-4 organization.
When you need the combination of low
power and low cost, choose one of our new
“L"” products. The IMS1400P-70L (16Kx1)
dissipates only 495mW active and 83mW
standby, while offering a 70ns chip-enable
access time. You can also get identical perfor-
mance for the IMS1420P-70L, with a 4Kx4
organization. Also available are 100ns versions
of these low-power products, priced to provide



New Low Power

an attractive high-density alternative to 2Kx8
static RAMs.

All of these new low-cost RAMs operate
from a single + 5V (+ 10%) power supply.
They're TTL compatible and come packaged in
20-pin, 300-mil plastic DIPs with industry-
standard pinout.

LOW-POWER 16K STATIC RAMS

pyk Power (m
Part Number Organization Speed (ns) g ( Svt\;)ndby
IMS1400P-70L 16Kx1 70 495 83
IMS1400P-10L 16Kx1 100 495 83
IMS1420P-70L 4Kx4 70 495 83
IMS1420P-10L 4Kx4 100 495 83

So stop sacrificing performance. Because
FAST now costs less. Get all the details on our
plastic 16K static RAM family that’s available
now. And get the good news on their prices.
Call or write INMOS today.

NMOS

P.0. Box 16000 ¢ Colorado Springs, Colorado 80935 e (303) 630-4000 * TWX 910/920-4904
Burlington, Mass. (617) 273-5150 e San Jose, Calif. (408) 298-1786 * Torrance, Calif.

(213) 530-7764 » Whitefriars ® Lewins Mead e Bristol BS1 2NP ¢ England ¢ Phone Bristol
0272 290 861 » TLX: 444723

s
inmos, ;Hmi' and IMS are trademarks of the INMOS Group of Companies.
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modem*
conforms fo the proposed
IEEE Standard 802

for the 1 Mbps
token bus line driver.

ITS FEATURES ARE FIELD PROVEN!

Since 1974, OEMs and network builders
have put more nodes on line with
Computrol coaxial cable modems

than any other.

® Better than 1 bit in 10" error rate
using FSK modulation on coaxial cable

e Operates at all data rates from
dc to 2 Megabits/sec without readjustment

¢ Multidrop over 100 devices on a single
coaxial cable without directional couplers

* Transmission distances up to 32,000 feet
without repeaters or sensitivity adjustments

e Use in Carrier Sense Multiple Access (CSMA),
Polled, or Token Pass networks

e Low cost — Immediate delivery

Write today for data sheef, or
call John Ricketson at (203) 544-9371.

COMPUTROL

Division of Kidde Automated Systems, Inc.

15 Ethan Allen Highway
Ridgefield, CT 06877-6297 USA
203-544-9371

Telex 643358

*The Model 30-0078-3 modem, packaged for mother board mounting,
measures 4.5” x 2.0” x 0.38".
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We just gave the computer
industry something to reach for.

A new standard...
performance/footprint.

Introducing the Gould CONCEPT 32/67. Performance in MIPS/SQ. FT.”
a size as accommodating as its price. 6
From the 32-bit performance leader comes yet another
minicomputer product line other suppliers can only hope 5
to duplicate. The 2-MIPS-class, cost and space-saving
CONCEPT 32/67. 4
We scrimped on size, but that’s all. The 32/67 gives .
you top computational power in 1/5 to 1/3 the floor space
of the competition. And it's packed with features. Perform- 3
ance up to 2.6 MIPS. Largest cache in a mini...32K byte
two-way set associative with separate 16K banks for data 2
and instructions. And, 16M byte task addressing in a base
register mode. All at a price that matches its size. 1
CONCEPT 32/6780 VAX 11/782
MIPS/$10,000 "§uer,
i 150
125
100
.075
.050
.025

CONCEPT 32/6780 VAX 11/782

* All chart data from published competitive information.

For more information about the new standard of minis,
call or write: Gould Inc., S.E.L. Computer Systems
Division, 6901 West Sunrise Boulevard, Fort Lauderdale,
Florida 33313. 1-800-327-9716.
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LETTERS TO THE EDITOR

A Forth analysis

As a Forth user, I was pleased to see the
article, ‘‘Call Forth for Realtime Con-
trol Programming,’’ by Al Whitney and
Marvin C. Conrad (Apr 21, 1983, p 81).
Unfortunately, there were several mis-
statements in the examples.

This probably stems from Forth’s use
of spaces as word delimiters, and some
words being mistaken for punctuation. I
think it is worthwhile to print correc-
tions for the examples as well as expand
on the language’s temporal aspects.

First of all, I disagree with the authors’
statement about Forth’s readability.
True, it is probably easier to write
unreadable code in languages like Forth
or C. However, Forth’s use of structures
makes bad Forth easier to figure out
than bad BAsICc. Forth can actually be
written in a more readable style than any
other language I have seen. Good Forth
style demands factoring tasks into simple
steps whose names will lead to easily
read code. I can illustrate this with the
author’s example from p 83. The defini-
tion of QUADRATIC could have read

: QUADRATICDUP 52 * 15 — * 10 — ;

Let’s assume this calculation performs
some kind of transducer correction. As
this is a correction, let’s call the word
DO-CORRECTION instead of QUADRATIC.
Furthermore, let’s assume there is a con-
stant called A-D that puts the address
of an A-D converter (the transducer’s
output) on top of the stack. Moreover,
let’s use the word CCPRINT (for cursor-
controlled printing), which takes an
argument describing a CRT window in
which a number is to be printed. A word

might be defined to get the current
reading from the transducer:

: GET-DATA ( --- n) This is stack notation.
( before --- after ) A-D @ ;

By entering the following directly from
the keyboard, the system designer could
make a word continuously show the cor-
rected transducer value during trouble-
shooting or calibration:

: PRINT-IN-WINDOWI1 (n ---)
WINDOWI1 CCPRINT ;

: DISPLAY-DATA (---)
BEGIN

GET-DATA DO-CORRECTION
PRINT-IN-WINDOW1
?TERMINAL UNTIL ;

The word ?TERMINAL is part of the
standard word set and returns a Boolean
true if any key is depressed. This allows
termination by pressing any key on the
terminal when the calibrations are
finished. This definition certainly has
reasonable readability. Of course, as
with any language that uses procedures
or subroutines, one has to look at pre-
vious definitions to get the real details of
the action.

On p 84, the < BUILDS -- DOES > con-
struct was misprinted (< BUILDS - DOES >
in Fig-Forth and Poly-Forth, CREATE -
DOES > in 79 standard). I think the defi-
nition should have read

: TABLE (n --- < name > compile time)
<BUILDS 0 DO , LOOP

DOES > SWAP 2* + @ ; (n< name > ---n2
runtime)

This is a defining word whose tem-
poral aspects give beginners a lot of
trouble. The words between < BUILDS

Bond joins Computer

John Bond has joined Computer
Design as a Senior Editor. He brings
with him an extensive high technol-
ogy background from Electronic
Design, where he was New England
editor. Previously, John was com-
puter editor for EDN, and an associ-
ate editor with Mini/Micro Systems.
He has also been a marketing com-
munications manager at Digital
Equipment Corp, an engineer at Gen-
eral Dynamics, and a semiconductor
sales engineer at Texas Instruments.

John graduated from the U.S. Naval
Academy with a BS in engineering.
He served with the U.S. Air Force as
an electronics engineer and attained
the rank of Captain.

John is working out of Computer
Design’s Littleton, Mass offices,

Design staff

where he specializes in micro-
processors/microcomputers, devel-
opment systems, interface, and test &
measurement. He is responsible for
coordinating the magazine’s System
Design section.
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and DOES > execute at compile time and
the words between DOES > and “‘;”’ exe-
cute at runtime. < BUILDS creates a new
name in the dictionary and the compile
time code executes, in this case to set up
and initialize a data structure. DOES >
links the runtime code to each new word
created with TABLE.

This is a poor example in several ways.
First, the table’s size is restricted to the
stack’s size at compile time, a value that
varies depending on nesting of control
structures during compilation. Second,
it is rather poor style to create a data
structure and initialize it all in one fell
swoop. It’s fun to see that it can be
done, but woe to the poor person who
takes over when you move on from
Cogsly Cogs to Spacely Sprockets.

I would also like to mention that the
authors’ statement that it is syntactically
impossible to mix assembly and high
level code could be misleading. The
statement is true at runtime. (Well,
almost true. It is possible to cause
assembly code to select and execute a
Forth word.) But, at assembly time, the
entire Forth vocabulary is available for
address calculation and conditional as-
sembly. After all, the assembler is written
in Forth. Also, high level definitions can
be created in the assembler vocabulary,
resulting in very flexible macros. The ad-
dresses of Forth variables and the values
of constants are all directly available
during assembly. This, combined with
single pass structured assembly, makes
assembly language use a breeze.

Charles T. Springer
Mountain View Press

PO Box 4656

Mountain View, CA 94040

Forth has flaws
As a Forth user, I feel that I must com-
ment on the rosey tone cast in the
Whitney and Conrad ‘“Call Forth™’ article.
It is obvious to everyone involved in
computing today that what may be a
feature to one user will be a flaw to
another. This is true not only for two
users working on different applications,
but for two people working on the same
instrument. Forth is perhaps the best ex-
ample of this.
It is true that Forth may be faster than
a FORTRAN program, but that is a mark
against the FORTRAN compiler rather
than a point for Forth. Forth cannot be
faster than properly written assembly
code, since Forth must not only execute
the base level words (or nucleus) in
machine code, but must also inter-
pretively determine which code to exe-
cute. A user written assembly routine is
(continued on page 21)



Texas Instruments and Anova team up
for peace of mind when youre away...
and extra convenience when at home.

® High functionality, low cost of TI’s ® Two new additions to TMS7000 ® Dependable, economical assistance
TMS7040 8-bit microcomputer con- single-chip microcomputer family that helped Anova achieve cost-
tributes to Anova’s pioneering in- combine outstanding NMOS per- effective design is available from any
telligent electronic control for formance with CMOS low-power of the TI Regional Technology
modern homes (Page 2). dissipation (Page 3). Centers (Page 4). L




[t was a tall order. A microcomputer
with large, on-board memory. On-chip
timer. Sufficient /O ports. With perfor-
mance capability that would minimize
hardware to hold costs down. And
meet overall system size constraints. TIs
TMS7040 8-bit, single-chip microcom-
puter fit the bill. A
Result: Anova Electronics' sleek,
new remote Control Center brings a
greater degree of security to American
homes and small businesses. Total con-
venience in the operation of lights and
appliances. And significant energy
savings. Whether anyone is on the
premises or not.

Outstanding
cost/performance ratio

The Anova Control Center handles up
to 16 individual lights and/or appli-
ances. Instantly. Or automatically by
program which can vary from day to
day. With immediate display of what's
going on, including the status of each
light or appliance.

The TMS7040 has 128 bytes of on-
board RAM that readily accommodate
all necessary programming. Plus 4K of
on-board ROM which, with the TI
TMSI1000 4-bit microcomputers in the
outlet modules, provide the intelligence
for the “status” feedback.

<« Electronic control of home or business is

now possible with new Master System de-
signed by Anova Electronics. The Control
Center utilizes TIs TMS7040 8-bit micro-
computer to handle infinitely variable con-
trol of up to 16 lights or appliances. When
Control Center is linked with Protection
and Telephone centers, the highly func-
tional TI microcomputer provides all neces-
sary unification.




7000 8-bit C passes stitt design
of new Anova home control center.

4

TMS7000 Strip

TIs unique Strip Chip Architecture
Topology (SCAT) gives the TMS7000
family today’s smallest 8-bit microcom-
puter chip. One that is low cost,
microprogrammable, and that can be
customized.

SCAT eliminates as much random
logic as possible in favor of defined indi-
vidual sections — such as control,
ALU, and registers — for easy inter-
connection. For example, registers for
the timer, /O control, interrupt hand-
ling, ALU, etc., are arranged in a strip.
Any additional 8-bit registers can be
added to the strip with the eight inter-
connect lines already being available.
There is no need for randomly locating
additional registers and then routing
interconnect lines all over the bar.

.

TMS7040 Microcomputer Stnp Chip
derived from TMS7020 Chip

SCAT allows TI to develop new fam-
ily members easily from the basic

Chip Architecture
yields smaller, microprogrammable chips.

TMS7000 chip. The TMS7040 micro-
computer chosen by Anova was eco-
nomically created from TI's TMS7020
by separating the memory border and
inserting an extra 2K of memory.

TMS7020 Microcomputer Strip Chip

Another development using SCAT
technology is TIs new TMS70120
microcomputer. The memory area has
been expanded to 12K bytes of ROM
and brings TMS7000 family advantages
to a broad range of larger, more com-
plex applications. Check your T1I sales
office for availability.

Because a control ROM replaces
random logic for defining the instruc-
tion execution sequence, the original
TMST7000 instruction set can be re-
placed by new, user-defined instruc-
tions. In some applications, such
microprogramming can substantially
enhance performance and improve the
efficiency of on-chip program memory.

Contributing to TMS7040 func-
tionality are 32 configurable I/O ports
that permit the display and keyboard
multiplexing. And, an internal, on-
chip timer that provides for different
delays within the software. As well as
three fully utilized interrupts.

So much functionality packed into a
device enabled Anova to hold parts
count down, simplify its design, maxi-
mize reliability, and achieve cost goals.

Effective design help from
Regional Technology Center

In designing the trim, compact Control
& . )
Center, Anova relied on TIs conven-

ient Regional Technology Center.

Anova engineers determined what
functions the Control Center was to
perform — defined the specifications —
and left the development of the soft-
ware code up to the specialists at the TI
center. For both the TMS7040 and
TMSI000 microcomputers.

By contracting to have the center
perform the programming, Anova was
able to utilize its engineering staff more
effectively. And eliminated the need to
invest in a development system.

For more details on TIs growing
TMS7000 8-bit and popular TMS1000
4-bit microcomputer families, check
numbers 1 and 2 on the coupon.

New TMS7000
members combine
CMOSNMOS

advantages.

Well suited to telecommunications,
portable instrumentation, and high-
performance consumer products are two
unique additions to the TMS7000
series. Both combine the performance
capabilities of TMS7000 NMOS micro-
computers with a CMOS typical power
dissipation of only 50 mW at 5 volts.
Reducing power even further are a
“wakeup mode,” dissipating 4 mW (typ-
ical), and a “halt mode” that typically
requires only 2 mW.

The new TMS70C20 is a CMOS
version of the TMS7020, with 128
bytes of RAM, 2K bytes on-chip ROM,
3- to 6-V operation, and 3 MHz nominal
operating frequency.

The new TMS70C00 is a ROM-less
8-bit microcomputer intended for soft-
ware development.

Engineering samples of both the
TMS70C20 and TMS70CQ0 are avail-
able now in 40-pin, 600-mil, dual-in-
line plastic packages.

Coming soon:
New TMS7000
UART capability.

A serial port in TIs new TMS7041
microcomputer enhances 1/O and com-
munications capability. Otherwise iden-
tical to the TMS7040, the TMS7041
operates in several modes. One permits
interface with Universal Asynchronous
Receiver/Transmitter (UART) periph-
erals as well as multiple microcompu-
ters. Serial links are implemented by
standard asynchronous protocols. In the
unique “isosynchronous mode,” trans-
mission rates are 16 times those of the
asynchronous mode. A serial /O mode
can be used to expand I/O lines using
external shift registers and to communi-
cate with peripherals requiring a non-
UART serial input. Check with your
TI sales office for details on availability.



Get expert design help fast at a
T1 Regional Technology Center.

Anova greatly benefited from the expert
applications and programming help
provided by TIs Northern California
Regional Technology Center. And simi-
lar help is available at the center most
convenient to you: Technical courses
and seminars. Hands-on experience
with a variety of TI semiconductor
products, including TI microprocessors
and microcomputers. Demonstrations.
Well-equipped laboratories. Develop-
ment and evaluation systems. Access to
sophisticated design-automation capa-
bilities. Vocabulary development for
speech-synthesis applications.

Upon request, experienced T1 appli-
cations engineers are available on a con-
tract basis to prepare proposals, design
prototypes, and provide consultation.

In fact, a Regional Technology
Center is your most convenient entry
point to TIs unmatched combination of
products, knowledge, and experience
that can determine the most appropri-
ate semiconductor solution for you.

Check the listing at right for the
Regional Technology Center nearest
you. Then visit it soon. And get the
right answers — fast. Or check number
3 on the coupon below.

R ———— e oy

PNOI
PMO1

SRO1

Texas Instruments P. O. Box 401560
Dallas, Texas 75240

Please send me more information on

[J 1. TMS7000 Series 8-bit microcomputers
[J 2. TMSI1000 Series 4-bit microcomputers

[] 3. TI Regional Technology Centers

For details on the Anova Master System, call Anova at (800) 227-6715;

in California, (415) 572-9686.
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LETTERS TO THE EDITOR

(continued from page 16)

always faster than the same procedure
written in Forth. The IF. . .ELSE. . .THEN
construct does help give structured code,
but many real assemblers are available
with the same features.

Forth also lacks features that help
realtime control instruments. The Forth
users here have found it impossible to
perform the simplest of Forth words
under interrupt control; all interrupt
handlers must be written in assembly
code. The closest approximation to real-
time execution of Forth words depends
on Forth’s multitasking ability, but
there still may be unacceptable delays
before the interrupt handling task is exe-
cuted. Because the multitasking feature
depends on other tasks voluntarily
releasing the processor, it is possible that
the interrupt handler may never execute.

It is true that Forth code is unread-
able. Saying that Forth code needs to be
read less than other code is not true.
Forth code needs just as much mainte-
nance as any other language. And, having
two people who cannot read each other’s
code working on the same project can be
futile. It is often easier for Forth pro-
grammers to write their own routines to
perform a function another person has
already coded, than it is to try to under-
stand the other person’s code.

The only ‘‘feature’ that I cannot
imagine as a benefit to anyone is the disk
file structure, or more accurately, the
lack of structure. The disk is treated as a
collection of screens, 1024 characters in
length. It is possible to have anything on
any screen, and it is possible to have
code anywhere on a disk. The most com-
mon complaint I hear about Forth is
that it is impossible to keep track of code
once it is written.

The data acquisition systems used
here keep data in Forth disk format only
as long as it takes to copy these data
onto a normal file structured disk on the
minicomputer used to perform data
reduction and archival storage. File
structured Forth routines are being sold
to reduce this problem, but are only a
paste-up fix of an inherent defect.

This is not a condemnation of the
Forth language. It is meant to show
readers, who may decide to choose
Forth as their language, the other side of
the coin. Forth is not the panacea of
instrument control. It has faults, but can
be a useful tool after its limitations are
understood.

John D. Stanley

Dept of Chemistry
Michigan State University
East Lansing, MI 48824

Missing statements

We enjoyed the premier issue on auto-
mation and control (Apr 21, 1983) and
found some useful nuggets of informa-
tion. We would, however, like to make
some observations on the article ‘‘Con-
trol Software for Factory Automation”
by John Sylvan (p 119).

First, the equations on p 124 are
missing a proportional factor, K, which
would factor the proportional contri-
bution to output to an appropriate
amount. In the examples given on p 124,
K is assumed to be 1. The correct form of
the third program should include line
35 K=1 and the output equation should
be line 100 AOT2,00=K * (E + I + R) + C.
Without this tuning constant, the con-
troller gain could be too large, resulting
in sustained or unstable oscillations.

Second, the third program listing on
p 124, which includes the derivative
term, may ‘‘bump’’ the process when
the program is first begun. This occurs
because the derivative term uses the
error factor from the previous iteration
to calculate the rate of change. Line 60,
which equates the previous error with
the current set point during the initiali-
zation phase, is as dangerous an assump-
tion as equating it with zero. What is
needed is an equalization cycle prior to
beginning control that allows the deriva-
tive term to settle down. Line 60 should
be F=S - AIN(1,0) and line 65 should be
WAIT 1. Thus, the final form should be
as follows:

10S=5 70 E=S — AIN(1,0)
20C=5 80I=1 + P*E
301=0 9 R=(F - E)*D
35K=1 100 AOT(2,0)=K *
40P=1 (E+ 1+ R)+C
50D=1 110 F=E

60 F=S— 120 WAIT 1
AIN(1,0) 130 GOTO 70

65 WAIT 1

Kevin R. Grantham

Walter R. Rager

Sun Refining and Marketing Co
PO Box 920

Toledo, OH 43693

Changing equations
As Mr Grantham and Mr Rager pointed
out, the PID control program on p 124 is
missing two statements. The first is a
proportional factor and the second is an
equalization cycle. To include a propor-
tional factor, line 100 could read 100
AOT(2,0)=K *(E + I + R) + C.

In the simple case where proportional
contribution is factored directly to the

output, or K=1, the K factor disappears
and the line would indeed be 100
AOT(2,0)=E + I + R + C.

An actual program, however, would
need the proportional factor K to cor-
rectly scale the proportional contribu-
tion into the output. In effect, the kK
factor acts as a programmable gain that
the user can alter to achieve the proper
control.

The equalization cycle avoids “‘bump-
ing’’ the process when the program is
first begun. Bumpless transfer eliminates
the sudden jump in the control output.
With equalization, the program would
change from 60 F=S to

60 F=S — AIN(1,0)
65 WAIT 1

As it stands, the PID control program
on p 124 is the minimal program require-
ment for a PID control loop. Once the
standard equation is available, it be-
comes simple for the control engineer to
try out various control options with the
addition of only a program line or two.

John Sylvan

Analog Devices

Rte 1 Industrial Park
Norwood, MA 02062

In search of computer humor

Gary Auguston, director of computer
and information systems here at Penn
State, has assured me that ‘‘there is no
humor in the field of computer science.
It is a most serious business, bereft of
any humor.”” So far, I have little evi-
dence to the contrary, but I am searching.

For an anthology [that I am pre-
paring] I would welcome contributions
of humor in the sciences, historic and
contemporary, especially in computer-
related sciences. The ordinary man’s dis-
quiet about computers has sometimes
been expressed in contrived jokes that
bring the resented superiority of the ex-
pert down to earth. How are jokes
changing with the spread of personal
minicomputers?

I would welcome anecdotes, bio-
graphical notes, witty accounts, car-
toons, parodies, verse, self-deception,
and hoaxes. Especially sought are items
that, while humorous, also have value in
the history of a science, providing in-
sight into changing attitudes or illumi-
nating personalities. Please fully identify
all contribution sources.

Robert L. Weber
104 Davey Laboratory
University Park, PA 16802
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THE DRIVE
TO SUCCEED?

DO YOU HAVE




You do?

Good. So do we.

Shugart's 3.5" microfloppy drive. The
SA300 by name.

And, considering where the personal/
home/portable computer market is
headed (betterfastercheapersmallerwith-
morestorage), it's not a moment too soon.

It's also quite an achievement. One that
allows you to engineer a S
wealth of advantages into
smaller, more competitive
systems.

Take the most obvious
advantage, for instance.

Size. With the SA300 you
can make your personal
and home systems less impos-
ing, more, well, personal.
Our microfloppy takes up
75% less room than a stan-
dard sized Minifloppy™

And it weighs just a tad over a
pound. So your portable system can be
more, you guessed it, portable, even
with two drives in it.

Yet the SA300 still delivers 500 Kbytes
in the single-sided version (1 Mbyte in
the double-sided version) and uses less
power, worst case, than an 8-watt
night-light.

It's also so quiet, you can't hear it
running unless you put your ear right
down on top of it.

The 35" Micro-Cartridge provides
maximum media protection.

And with an MTBF of over 10,000
power-on hours, it should run for quite
some time.

Then, of course, there's the not-so-
small matter of the industry standard
3.5" microfloppy diskette.

Which offers a few important advan-
tages of its own.

Like Minifloppy compatibility.

A track density that allows
room for a generous upgrade
path to more capacity.

And a hard shell plastic
media cartridge for protection
against the rigors of pocket
and purse, with an automatic
head access shutter as a last
line of defense against little
computer users who eat a lot
of peanut butter and jelly.

Want to learn more?

We'll do a private Micro-
floppy Workshop right in your office.
And you'll have the chance to talk with
media manufacturers and our own
applications engineers about your plans
for a big design win

Call your local Shugart Sales Office to
set it up. But do it soon.

You'd be amazed at what you can do
with a little drive.

Shugart

Right from the start.

Milpitas, CA (408) 263-2600, Costa Mesa, CA (714) 979-1935, Thousand Oaks, CA (805) 496-5388; Minneapolis, MN (612) 574-9750, Richardson, TX
(214) 234-3568, Framingham, MA (617) 879-1700, Saddle Brook, NJ (201) 368-8445; Atlanta, GA (404) 955-8968, Toronto, ONT (416) 475-2655,;
Paris, France (1) 687-31-41, Munich, West Germany (089) 78-60-21; London, UK. (44) 4862-24527 Hamilton/Avnet, authorized distributor
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CRUNCHIEST CHIPS.

Nothing crunches numbers
faster than the Am29517 Am29501,
and Am29540. Nothing.

Advanced Micro Devices new Digital Signal
Processing family crunches numbers faster
than you can say matrix manipulation.

It lets you design array processors that
perform parallel arithmetic at speeds never
before possible.

It simply cannot be beat for image
processing, vector processing, robotics, radar
processing, cat scanning, any application that
calls for high speed, concurrent computation.

And it’s bipolar VLSI all the way.

Which means your total system cost will
be a lot lower than designing with SSI or MSIL.

Bet you can't buy just one.

The Am29517 16x16 Multiplier is two and
a half times faster than any other multiplier
out there. The Am29540 FFT Address
Sequencer has clocked a 2 millisecond 1024-
point FFT. The Am29501 Multiport Pipeline
Processor is the first arithmetic logic unit
built specifically for array processing.

And there are a lot more where these
came from: controllers, bipolar and MOS micro-
processors, communications circuits, and more.

All meet or exceed INT-STD-123, the
International Standard of Quality.

All are designed to put you as far ahead
of the competition as we are.

Don't starve the performance out of your
next design. Call AMD and ask about our
DSP family.

Theyre the chips that are chewing up
the competition.

Advanced Micro Devices .\

901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088
For direct factory response, call (408) 749-2445. Outside California, call toll free (800) 538-8450, ext. 2445.
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Any Way You Look At It,
Superior Storage Solutions.

What you see here are two different views
of one very different drive.

Sure, the camera angle on each view is the
same. But “front” and “back” refer, in this
case, not to a photographic perspective, but
rather to an applications perspective. They
refer to the fact that this revolutionary
cartridge drive is the most versatile and
economical storage device you can buy for a
full range of applications—from back-up and
archival storage to up-front primary storage.

Front View: High Reliability
Primary Mass Storage.

There are several powerful reasons to
seriously consider the Alpha 10 as a primary
mass storage device. First of all, each car-
tridge stores 10 Mbytes of data—easily
matching capacity with today’s Winchesters.

But just as important, the Alpha 10
matches the Winchesters in reliability, thanks
to several IOMEGA inovations in flexible
disk and removable cartridge technology.

As for versatility, the unique cartridge format
of the Alpha 10 speaks for itself—a straight-
forward approach to library management and
data interchange.

Back View: High Versatility
Back-Up And Archival Storage.

The Alpha 10’s advantages for back-up
and archival storage are just as impressive.
For instance, a 10 Mbyte Winchester file can
be dumped onto a single Alpha 10 cartridge
in literally minutes, not the usual hours.

You can look forward to a new standard of
reliability that is integral to our design. And,
because our cartridges are the most inexpen-
sive on the market today, archival storage
doesn’t cost you an arm and a leg.

Overview: The Careful Evolution,
And Immediate Availability,
Of A Drive Design Revolution.

Any way you look at it, the Alpha 10 is a
breakthrough in data storage device design.
Actually, it’s a series of breakthroughs,
including non-contact head-to-disk interface,
high linear bit densities, a run-length limited
code that compresses the data stream from
the host, and closed servo control of the head
positioning, all to achieve the economy and
versatility of flexible disks with the capacity
and reliability of hard disks.

But the best part of the technology is that
it’s here, now, packaged and available in
OEM quantities. Get the whole story, today,
on the Alpha 10 from IOMEGA.

IOMEGA Corporation, 4646 South 1500 West
Ogden, Utah 84403 (801) 392-7581
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Design tools rally around “concept-to-chip”

Today’s engineering workstations
are seriously lacking in basic design
automation tools that would let a
designer create conceptual designs
quickly. Currently, the tools are
mainly being used to improve ex-
isting designs. That sharp criticism
was voiced recently by keynote
speaker John S. Mayo, executive
vice president of Bell Laboratories
(Murray Hill, NJ), at the Design
Automation Conference.

The technical meeting and exhibit
was held June 27-29 in Miami
Beach, Fla. It is the prime technical
meeting for engineers in computer
aided design who are working in a
broad spectrum of application fields
ranging from electronic to mechani-
cal systems. Mayo emphasized that
design automation tools are abso-
lutely essential to the future of elec-
tronics, citing the 32-bit Bellmac-32
as one very large scale integration
(VLSI) microprocessor whose design
and debugging would have been vir-
tually impossible without design
automation tools.

““Despite good progress in design
automation,’’ said Mayo, ‘‘ex-
perience has taught us that some
tough problems still remain. We
need to have more powerful aids to
enable designers to crystallize their
ideas into initial designs.”” Ac-
cording to Mayo, ‘‘Even well-
worked areas such as layout and
testing could be further improved.
Architecture design and functional
design need strengthening.’”” He
added, ‘“We also need more power-
ful tools to manage change,
especially to deal with multiple
design changes that occur at dif-
ferent stages of the design process.”’

As if to answer his call, many
companies at this year’s conference
exhibited what they touted as more
powerful systems that make a better
effort to integrate the basic design
tools. One such system is the series
8000 from Cadtec Corp (San Jose,
Calif). Claiming that current stand-
alone workstations only address the
needs of the individual engineer and
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approach

A portion of a logic diagram designed on the VIA series 100 is displayed with a
portion of one signal net highlighted. When TRACE is activated, signals tied in a

net are displayed in a special color.

fail to address the larger issues of
project design teams, Cadtec
engineers developed an integrated
design and management system that
they believe meets both these needs.

Addressing large logic design

The series 8000 is said to be the
first systems approach to large logic
design that integrates workstations
to a central projects host computer
through extensive system software
and a project database system. The
system integrates the company’s
model 8200 interactive graphic
workstations, model 8500 graphic
office stations, and extensive system
software and application tools with
a Digital Equipment Corp VAX-11
host computer.

Cadtec’s founders are former 1BM
and Intel engineers who were re-
sponsible for large project design.
To them, large team-oriented pro-
jects have a different set of re-
quirements than those of individual
engineers. For example, some of the
problems confronting the project
leader of a large team effort might
include partitioning the design and

assigning it to individuals, reinte-
grating the separately developed
design partitions when complete,
controlling the access and distribu-
tion of project data, checking the
operation of one partition with the
others, monitoring the progress of
the overall design, communicating
and enforcing particular design
standards and design methodolo-
gies, coordinating releases to manu-
facturing and testing, coordinating
the work of the project team
members, and communicating with
the various team members. The
individual workstation does not ad-

dress these project-oriented issues.
The model 8200 is a 68000-based
workstation that runs on a Unix
operating system with a project-
oriented database management
system. This system interfaces to the
VAX-11 series host computer. The
workstation includes 1M byte of
memory, an 8” Winchester disk, a
color or monochrome 19”7, 1024 x
1024 cRT display, the 68000
dedicated applications processor,
and three 2900 bit-slice processors
(continued on page 30)



The new family of versatile moldable, formable,
extrudable NORYL resins was developed ex-
pressly for computers and business equipment,
to terminate ABS's usefulness. Design-in just
the UL requirement you need, for greater per-
formance at a cost lower than or comparable
to FRABS. Everything from low
voltage applications to
added resistance to
ultravioletlight.

For the one material
that means business
inside and out,

Make it NORYL

resin

The inferior tensile and impact
strengths of FRABS need only be an un-

happy memory. NORYL PC180 resin The dimensional stability, heat
meets UL requirements for personal resistance and UL ratings of NORYL
computers. And with NORYL PC180 resin will get you in touch with cost-
resin’s lower specific gravity and effective keyboard frames that out-

lower price, your part will weigh less perform ABS.
and cost less than one molded

Looking for a lower-priced material
with thermal 